In This Issue  by unknown
Structure
In This IssueIn Review: CRISPR RNA Processing
PAGE 13
CRISPR-Cas immunity depends on the Cas6 superfamily, the Cas5d subclass,
and the host RNase III endoribonucleases. Hong Li reviews recent develop-
ments in the structural biology of Cas6 and Cas5d and new insights on princi-
ples of CRISPR RNA (crRNA) processing and interference.A Thiolase from Mycobacterium tuberculosis
PAGE 21
The constant search for drugs combating tuberculosis led to the identification
of the mycobacterial cholesterol degradation pathway being important during
the chronic infection stage. Schaefer et al. analyze the cholesterol degrading
enzyme FadA5 from M. tuberculosis and reveal its potential as a new drug
target.From Green to Red
PAGE 34
Ancestral GFP-like proteins provide experimental evidence for an evolutionary
mechanismdriven solely by long-range dynamicmotions. Kim et al. show that amore general platform for the evolution of new
phenotypes may involve the relocation of a region across the protein fold in the absence of conformational rearrangements.Monte Carlo for Side Chain Ensembles
PAGE 44
Bhowmick and Head-Gordon present a Monte Carlo side chain entropy method that is tested against protein conformational
ensembles derived from X-ray crystallographic structures for CypA and H-Ras; NMR data for CypA, Eglin-C, DHFR; and mis-
folded structures for 55 different proteins.Efficient Bypass of the Nitrofurazone-Induced DNA Adduct
PAGE 56
The antibiotic Nitrofurazone (NFZ) generates modified DNA nucleotides in the genome that block DNA replication. DNA
Polymerase IV (PolIV) rescues replication stalled at these modified nucleotides and thus decreases sensitivity of E. coli
towards NFZ. Kottur et al. provide the structural mechanism utilized by PolIV to achieve function.Separating Nucleation from Elongation
PAGE 68
Formins catalyze nucleation and growth of actin filaments. With a combination of molecular simulation and biochemical ex-
periments, Baker et al. demonstrate that interactions between the FH2 domain of the formin Bni1p and actin that influence
filament nucleation and elongation appear to be separable.Histone Tail Recognition by Human NoRC
PAGE 80
Reader domains of chromatin remodeling complexes NoRC/BAZ2B recognize
posttranslationally modified histone tails. Tallant et al. reveal the molecular
basis for binding specificity of PHD fingers to unmodified H3K4 and bromodo-
mains to a Kac-X-X-R pattern, occurring through structurally independent
recognition.How Snails Get Their Oxygen
PAGE 93
Gatsogiannis et al. solved the structure of the giant oxygen transporter mega-
hemocyanin by cryoelectron microscopy. The resulting pseudoatomic model
reveals a unique origami-like composition with several symmetry mismatches
that allows the evolution of this protein family from a structural point of view
to be traced.Structure 23, January 6, 2015 ª2015 Elsevier Ltd All rights reserved vii
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PAGE 104
MT1-MMP is an important mediator of cell migration and invasion. Udi et al. report an inhibition mode of MT1-MMP by LEM-
2/15 antibody, which targets a surface epitope of MT1-MMP. LEM-2/15 induces conformational change of its target loop and
consequently leads to inhibition of the collagenolytic activity.LOV under Evolutionary Pressure
PAGE 116
LOV proteins regulate adaptive responses in diverse organisms and are widely used in optogenetics. Lokhandwala et al.
demonstrate that evolutionary pressures select for a widespread two-residue shift in a key motif to enable LOV domains to
integrate light, oxidative stress, and metabolism.PML and SUMO1 Binding
PAGE 126
Phosphorylation of regions adjacent to SUMO-interacting motifs (SIMs) enhances their interactions with SUMO proteins.
Cappadocia et al. determine the structures of the phosphorylated SIMs of PML and Daxx bound to SUMO1 and show
how key residues in SUMO proteins regulate interaction with phosphorylated SIMs.Conformational Selection in the Heart of Apoptosis
PAGE 139
Tsai et al. reveal the activation mechanism of BAX-meditated apoptosis and show that upon apoptotic stimulus, BAX can be
induced to convert into either a monomer or an oligomer through a conformational selection mechanism. BAX0s apoptotic
function is shown to critically depend on excursions between different conformations.Lipid Environment in the Life of a Membrane Protein
PAGE 199
The RCK domains face the solution and they are free from the octameric gating ring arrangement under Kuang et al.’s crys-
tallization condition. The discrepancy between the electron crystallography and previous structural studies, including X-ray
crystallography and single particle reconstruction, probably reflects the important effect of the lipid environment on mem-
brane proteins.Kti11/Kti13 Heterodimer in Action
PAGE 149
Glatt et al. report the crystal structures of the WD40 protein Kti13 and the Kti11/Kti13 heterodimer. Mutational analyses
demonstrate the importance of Kti11/Kti13 heterodimerization and Kti11 metal binding in regulating two consecutive steps
in ribosomal protein synthesis.Initiating Type III Secretion System Assembly
PAGE 161
Many pathogenic bacteria employ the T3SS, a syringe-shaped macromolec-
ular complex, to inject virulence proteins into human cells. Bergeron et al.
report the atomic details of an essential component from the prototypical
Salmonella T3SS and propose a molecular model for the initial steps of
T3SS assembly.New View of F-Actin
PAGE 173
Actin is one of themost abundant and ubiquitous proteins; at the same time, it is
one of the most highly conserved. Galkin et al. describe a new atomic model for
one state of the actin filament as determined by cryo-EM.viii Structure 23, January 6, 2015 ª2015 Elsevier Ltd All rights reserved
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Amyloidosis in well-folded protein domains is poorly understood. Torreira et al.
describe the dimer-monomer transition that the bacterial prionoid RepA-WH1
undergoes to assemble helical amyloid filaments. This processmay be reminis-
cent of the conformational changes in the full-length RepA protein during DNA
replication.Hidden Complexity in a Protein Energy Landscape
PAGE 190
Tsytlonok et al. use single-molecule FRET to reveal previously hidden conformations of AnkyrinR. The ankyrin repeats of
AnkyrinR switch between two FRET states, and the switching is controlled by an unstructured ‘‘safety pin’’ from an adjacent
subdomain. Thus, the order-disorder transition regulates AnkyrinR activity.Computational Protein Design for Epigenetics
PAGE 206
Characterization of lysinemethylation has proven challenging despite its biological importance. Lanouette et al. usemultistate
design (MSD) to predict substrates for a protein lysine methyltransferase, and show that MSD is a facile method for determi-
nation of target sequences for posttranslational modifying enzymes.Rosetta Untangles Amyloid Fibrils
PAGE 216
Sgourakis et al. show that a high-resolution structural model for the amyloid b fibrils can be obtained with limited experimental
constraints and symmetry-based computational modeling. The results facilitate the distinct atomic-level structural differ-
ences for different amyloid fibrils for potential future pharmaceutical applications.Curved Free Energy Basin behind the Partial Agonism at NMDA Receptors
PAGE 228
The ligand binding domains of NMDA receptors have similar crystal structures regardless of whether they are bound with full
or partial agonists; hence, how partial agonism is mediated remains a mystery. Dai and Zhou argue that the solution lies in the
curvature of the free energy basin for domain closure.Allosteric Regulation in Pin1
PAGE 237
Allostery is an essential means for regulating biomolecular functions. Based on extensive molecular dynamics simulations,
Guo et al. present an atomistic picture of the pathways mediating the allosteric regulation of the PPIase domain of Pin1 by
its WW domain and identify a distinct role of conformational dynamics in eliciting allostery.Structure 23, January 6, 2015 ª2015 Elsevier Ltd All rights reserved ix
